Introduction
The vas deferens is known to have an ultrastructure well suited for the production and secretion of proteins. Its epithelial cells, in the proximal region, contain an abundance of rough endoplasmic reticulum and an extensive array of Golgi complexes (Flickinger, 1973; Hamilton, 1975) . There is also some evidence that a large number of enzymes and other substances are present in the secretions of vas deferens of various mammalian species (Setty et al, 1974) . How¬ ever, knowledge of the extent to which the vas deferens is dependent on androgens for its normal function is limited. Like the other male accessory sexual organs its functional and structural integrity depends on the presence of circulating androgens (Chinoy & Chinoy, 1983) and it can be considered as a site for control of fertility under androgenic regulation (Chinoy, 1985) . However, the nature and mechanism by which the substances responsible for sperm storage and survival act in the vas deferens are still unknown. Numerous studies in rodents (FournierDelpech et al, 1973; Cameo & Blaquier, 1976; Brooks & Higgins, 1980) and primates (Haider et al, 1983; Tezon et al, 1985) indicate that the epididymis synthesizes and secretes specific androgendependent proteins, some of which coat the sperm surface. Only limited data are available about specific proteins secreted from the vas deferens (Wenstrom & Hamilton, 1984; Taragnat et al, 1986) . While exploring the possibility of the presence of androgen-dependent proteins in the vas deferens, we have observed a band of protein of M, 34 500 which is reduced by castration (Taragnat et al, 1986 (Laemmli, 1970) . Electrophoresis was carried out on slab gels (120 140 1-5 mm) using a Model 220 dual vertical slab gel cell from Bio-Rad Laboratories (Richmond, CA). SDS protein samples (60 µg) were applied at 12-5% resolving gels with a 4-5% stacking gel and run at 20 mA at room temperature until the tracking dye (bromophenol blue) reached the bottom of the gel. Gels were then stained with 0-25% Coomassie Brilliant Blue in an aqueous solution containing 50% (v/v) methanol and 10% (v/v) acetic acid for 45 min at room temperature and destained in the same solution without dye. Two-dimensional electrophoresis was done using non-equilibrium pH gradient gel electrophoresis (NEPHGE) in the first dimension (O'Farrell et al, 1977) . Lyophilized aliquants containing 200 µg proteins were dissolved directly in lysis buffer containing 9-5 M-urea, 2% Nonidet P-40, 5% ß-mercaptoethanol and 2% ampholines (pH3-10). Sample overlay solution was made of 9 M-urea and 1% ampholines; 001 M-orthophosphoric acid (H3 P04) was used as anode solution while the cathode solution was 002M-NaOH. NEPHGE was carried out at 200 V for the first 15 min, 300 V for the next 30 min, 400 V for 15 h and 800 V for 1 h in 0-3 13-5 cm tubes. After the electrophoretic runs the gels were frozen. When ready to use, they were placed in equilibrium buffer containing 10% glycerol, 2-3% SDS, 5% ß-mercaptoethanol and 012M-Tris pH 6-8 for 30 min. The gels were then placed on top of the stacking gel and covered with a solution containing 1 % agarose in equilibrium buffer. The second dimension was run according to the method of Laemmli (1970) using 0-75 mm thick slab gels.
Ledin affinity procedure. After electrophoresis proteins were transferred to nitrocellulose sheets (Towbin et al, 1979) and they were visualized by lectin affinity procedures. To prevent the non-specific binding of the reagents to the nitrocellulose, nitrocellulose sheets were incubated for 2 h at 37°C in a saturation buffer (TBS): 10 mM-Tris pH 6-8; 0-15M-NaCl; BSA 3%. The lectins from Canavalia ensiformis (Con A), Asparagus pea (Asp. p) and wheat germ (WGA) were biotin labelled. All nitrocellulose strips were incubated in the lectin solution at room temperature for 1 h. After washing (three times, 5 min per wash) the strips were incubated at room temperature for 1 h in peroxidaselabelled avidin (2-5 pg/ml). The peroxidase was revealed by soaking in a fresh solution of 0-3 mg 4 chloro-1-naphthol/ ml in ethanol and 005% H202 (in buffer, 10 mM-Tris pH 74: 0-15 M-NaCl). The reaction was interrupted after 30 min by washing with water.
Densitometric scanning. Gels were scanned using an LK.B ultroscan XL laser densitometer. The relative areas of the individual peaks were calculated by the following relationship: % relative peak area = (individual peak area/total peak area) 100.
Protein and DNA assays. Protein were determined by the procedure of Lowry et al (1951) using bovine serum albumin as standard. DNA was measured according to Burton (1956) .
Radioimmunoassays. Testosterone and dihydrotestosterone were measured as described by Jean-Faucher et al (1984) . The sensitivity of the method was 45 + 10 pg for testosterone and 55 + 12 pg for DHT. The intraand interassay coefficients of variation were respectively 6 and 6-1% for testosterone, and 9 and 8-6% for DHT. Ligation of the cauda epididymidis (4 weeks) had no effect on the amount of vas deferens protein (Fig. 2) . This protein is a characteristic feature of the vas deferens since it could not be detected in blood plasma or in homogenates from testis, epididymis, prostate and seminal vesicles (Fig. 2) Fig. 4 ).
Effect of castration
The vas deferens of the adult mouse undergoes a significant involution in the absence of andro¬ genic stimulation (Table 1 ). Figure 5 depicts the time course of the response of the vas deferens protein after orchidectomy. The protein disappeared progressively and was much reduced by 45 days after castration.
Effect of testosterone treatment
After 2 weeks of testosterone administration, weight and protein content of the vas deferens increased but were only partly restored because of the absence of spermatozoa. The negative effect of castration on the vas deferens protein could be completely reversed by the administration of testosterone, as shown by polyacrylamide gel electrophoresis (Fig. 5 ) and densitometric scanning (Table 1) .
Steroid specificity induction
The ability of testosterone to reverse the effects of castration was not shared by oestradiol and progesterone which had only a small effect (Fig. 5) . Corticosterone, the principal mouse glucocorticoid, was ineffective. ) (French & Ritzen, 1973) , prostatic binding protein by prostate (Heyns & De Moor, 1977) , specific epididymal proteins by epididymis (Fournier-Delpech et al, 1973; Cameo & Blaquier, 1976; Brooks & Higgins, 1980) and seminal vesicle secretory proteins by seminal vesicles (Higgins et al, 1976 ). The observations made for the mouse vas deferens resemble those in the rat prostate in which it has been estimated that up to 40% of total protein synthesis is directed towards a major secretory protein . Similarly, in the seminal vesicles, two secretory proteins account for 25% of the total protein synthesis (Higgins et al, 1976) . The situation is different in the epididymis since in this organ the proportion of total protein synthesis devoted to the production of secretory proteins varied only from 4 to 15% (Brooks, 1981) (Heyns & De Moor, 1977) and rat seminal vesicles (Higgins et al, 1976 ). In the rat epididymis, proteins of Mr 30 000-33 000 have been described (Fournier-Delpech et al, 1973; Cameo & Blaquier, 1976; Brooks & Higgins, 1980) (Heyns et al, 1978) . The effect of castration is abolished by administration of testosterone and these changes are specifically related to testoster¬ one since oestradiol and progesterone were unable to increase the amounts of vas deferens protein to the same extent as testosterone. The effect of castration and testosterone treatment on the level of the protein may reflect changes in the mRNA levels as shown for prostatic binding protein (Page & Parker, 1982) , seminal vesicle secretory proteins (Fawell & Higgins, 1984) and epididymal proteins (Brooks et al, 1986) . The appearance of significant amounts of vas deferens protein in the immature (10-20 days old) mice occurred in the presence of very low concentrations of androgens in blood (Jean-Faucher et al, 1978) (Heyns et al, 1978; Kistler et al, 1981; Cameo & Blaquier, 1976) show similar marked changes as a function of age.
In conclusion, the mouse vas deferens contains and secretes a large amount of a protein of MT 34 800 which is regulated by androgens. Because of its abundant production this protein should be a useful probe for studies on androgen regulation of messenger RNA synthesis and translation during sexual maturation.
